Digital examination is the most commonly used method of assessing local invasion in rectal cancer, but it is highly subjective and accuracy is related to surgical experience. The use of transrectal ultrasound in the preoperative staging of rectal cancer has been assessed in 51 patients with histologically proven rectal cancers. Results showed a high degree of correlation when compared with postoperative histopathology (r=0.91, P<O.OOI). Invasion beyond the muscularis propria was predicted with a sensitivity of97%, specificity of92% and predictive value of97%.
Introduction
Transrectal ultrasound has been used for many years in the assessment of the prostate but only recently has been applied to the preoperative staging of rectal cancer! - 3. Interest has been generated because of the subjective nature of digital examination and the relative expense of the only other technique available, which is computed tomography (CT)4-6. In an attempt to produce a more objective assessment of local invasion, we have studied the effectiveness of endosonography in the evaluation of rectal tumours.
Patients and methods
Fifty-one patients with primary rectal carcinomas were examined preoperatively using an ultrasound scanner type 1846 (Bruel and Kiaer, Denmark). The endoprobe consisted of a motor unit, rotating rod and a rectal tube, at the end of which was mounted either a 5.5 MHz (focal length FL 1-4 em) or 7.0 MHz (FL 2-5 em) 90 degree transducer (Figure 1 ). Occasionally a 60 degree 5.5 MHz (FL 1-4 em) transducer has been used for the assessment of stenotic tumours.
All examinations but one were performed in the left lateral position (one patient was examined on the right) and following introduction of the endoprobe a covering latex balloon was inflated with water to surround the transducer for good ultrasonic contact.
This study was approved by the Ethical Committee of the Bristol and Weston Health Authority.
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Results
The preoperative staging by ultrasound and the postoperative pathological staging were based on the TNM·UICC system with local invasion being graded from Tl to T4 7 • In this system of grading, Tl denotes a tumour confined to the mucosa or submucosa, T2 a tumour where there was invasion of the muscularis propria or serosa, T3 a tumour with invasion beyond the muscle wall into the pararectal fat, and T4 a tumour involving an adjacent organ.
Using this system of grading, pathological examination of the resected specimens resulted in the following distribution: 6 cases Tl, 7 cases T2, 33 cases T3, and 3 cases T4. Three patients did not undergo resection at the time of laparotomy because of advanced disease, but the laparotomy gave good evidence for correlation with the preoperative ultrasonic assessment. In addition, 2 further patients were treated primarily by radiotherapy, having been deemed unfit for surgery.
This postoperative distribution compared well with preoperative ultrasonic gradings, where 5 cases were Tl, 8 cases T2, 33 cases T3 ( Figure 2 ) and 5 cases T4. Correct preoperative assessment of the degree of local invasion was achieved in 44 of 51 patients, with 2 patients being understaged and 3 being overstaged.
Direct comparison of the preoperative sonographic assessment with postoperative histopathology or laparotomy findings showed a high degree of correlation with a coefficient of 0.92 (P<0.001). Invasion beyond the muscularis propria was predicted with a sensitivity of 97%, specificity of 92% and predictive value of97%.
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Discussion
The use of both peranal methods of resection and the stapling gun for low colorectal anastomosis has identified the need for an accurate method of preoperative staging in rectal cancerf". In addition, accurate preoperative staging would enable the definition of those groups who it is suggested might benefit from adjuvant radiotherapy prior to surgery 10-12. The assessment of local invasion in rectal cancer has improved in recent years with the advent of CT, which is able to predict invasion beyond the rectal wall with an accuracy comparable with that of endoluminal rectal ultrasoundv". However, ultrasound has a distinct advantage, apart from the cost involved, in that all layers of the bowel wall can be identified ultrasonically, which is not possible with CT. This allows the patients to be graded with respect to local invasion according to the UICC-TNM classification, as suggested previously by Hildebrandt", with the prefix 'u' indicating apreoperative staging i.e. uTl-uT4.
Previous studies of transrectal sonography1-3 show similar encouraging results to our own. The hand-heldendoprobe used in this study has distinct advantages over the 'chair' type scanners, one of which was used by Konishi et al. 13 • The fixed probe is essentially limited to the same area as the examining surgical digit, while the hand-held instrument in our experience has enabled assessment oflesions as high as 18 em. Limitations of the technique noted in these studies, such as the assessment of stenotic tumours, have been overcome by the use of a specially constructed cap for the transducer and the forwardlooking transducer. Though the image produced is not so easily interpretable in the cases where it has been used, it has provided an accurate preoperative assessment of the degree of invasion. There have been no failures of examination since the formal start of this study, which should be contrasted with the experience of Hildebrandt and Fiefel? where 9 patients were excluded because of stenosis or high-level tumour.
Endoluminal rectal ultrasound is likely to have an expanding role in the preoperative assessment of patients with rectal cancer.
